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(54) Process for preparing pert luoro-polyethers wfth bromo- or fado-containing end groups 



(57) Process for preparing pert lucropolyethers with 
bromo- m iodo-contalning end groups, respectively, by 
subjecting a peroxidic perfluoropolyether to thermal 
treatment, in absence of UV radiations, at temperatures 
from 120°C to 28Q*C in the presence of bromo- or lodo- 
containing compounds having, respectively, the follow- 
ing general formulas: 

TTTCBr 

wherein TJ\T equal to or different from each other are 
selected from Br f F, H or FT* wherein R' f Is a perf luoro- 
aJkyllc chain from 1 to 8- carbon atoms; 

RR'R"CI 

wherein R> R'.B". equal to or different from each other 
can be I (iodine). H. F or H h wherein R'r has the mean- 
ing indicated above. 
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Description 

The present invention relates to a method for preparing perfluoropoiyethers with bromo- or iodo-containing end 
groups, respetively. As known, these products can be utilized as additives in rubber mixtures curable with 9*™*** *™ 
as removers of the fluoroelastomers molds in the case of bromo-containing products, and as intermediates useful tor 
the synthesis of tluoro-containing resins, f luoroK»ntaining elastomers and fluoro-containing surfactants in the case « 
iodo-containing products, , m ... . 

It is known in the art that it is possible to prepare perfluoropoiyethers with bromo-contaming end groups wrth good 
yields and with controlled molecular weight utilizing perfluoropoiyethers having both linear and branched chain by sub- 
mitting a peroxfcfiG perl luoropolyether to photolysis with UV radiations in the presence of ^^^£^f^^ t ^ 
prised from -40 to *13Q'C in the presence or not of an inert solvent. See for instance Patent USP 5,155 232 Intfiis 
patent it is specified that if one works in absence of UV radiations in a wide range of temperatures, low y.elde in fromo- 
containing, product are obtained and without any control of the molecular weight The process of preparation indicated 
in the patent mentioned above involves therefore the utilization of UV radiations and therefore expensive processes and 

^Other methods for preparing products with halogen-containing end groups are Known in the art- For instance end 
groups are obtained Wherein the halogen can be bromine, iodine or chlorine starting from the silver salt of the perfluor- 
opoiyethers acid. See for instance US patent USP 3,810,&74. 

In the prtent EP 1 51,377 a method for preparing perfluoropoiyethers wrth chloro- or bromo-oontaining end groups 
so is described, by starting from pefluoropolyethers with hydrogen-containing end groups by reaction with chlonne or bro- 
mine to obtain chloro- or brornc-cortfaJning derivatives. 

In the patent EP 348,94* one starts from acylfluoride of a perfluoropolyether and the salt is prepared by reaction 
with a carbonate and further reaction with iodine to obtain a perfluoropolyether with iodo-containing end groups. 

In the patent EP 472,423 it is described a process similar to that of EP '948 wherein acylfluoride is reacted with a 
25 metal iodide to prepay acytiodlde an* subsequent treatment with UV radiations to obtain perfluoropolyether with iodo- 
containing end groups. . 

In the patent USP 4^53,097 in the name of the Applicant one starts from an acylfluonde of a perfluoropolyether, 
which Is reacted with ammonia and then with hypobromlte to obtain a derivative with bromo-containlng end group. 

In all these patents of the prior art either UV radiations are utilized which imply expensive plants or it is to be started 
30 from functionafized perfluoropolyethere requiring transformation reactions for their obtainment Also in this case, the 
industrial processes which can be carried out require additional steps and therefore higher production costs. 

rt was felt the need to have available a process for preparing perfluoropolyethere with bromo- or iodo-containing 
end groups respectively, which removed thedrawbacks of the known art and allowed to have a sirnpBfled and therefore 
less expensive process available. 
ss The Applicant has now unexpectedly and surprisingly found that it is posslbte to obtain with good yields perfluor- 
opoiyethers with bromo- or iodo-containing end groups and at the same time to obtain a control of the molecular weight 
with the processof the invention described hereunder by starting from peroxidic perfluoropoiyethers without utilizing UV 
radiations* 

An object of the invention is a process for preparing peif luoropolyethers with bromo- or iodo-contaning end groups. 
40 re^eciively, by submitting a peroxidic perfluoropolyether to thermal treatment in absence of UV radiations, at temper- 
atures comprised between 1 20°C and 2B0°C in the presence of bromo- or Iodo-containing compounds having respec- 
tively the following general formulas: 

TTT'C Br 

45 

wherein T.T.r equal to or different from each other are selected from Br. F. H or R' fr wherein R" f is a perfluoroalkylic 
chain from 1 to 8 carbon atoms, the case in which T-Br and Tand T\ equal to or different from each other, are Br, F, H 
or R'f. Is preferred; an even more preferred particular case is the one wherein W*T*«Br; 

so R FTR-C I 

wherein R, R\R\ equal to or different from each other can be I podine). H, F or R'i, wherein R" r has the meaning indi- 
cated above, preferably R*fl'*R" - 1, or R=R'=H and R"»l, or R-H and R'=R"=I. 

In particular the perfluoropolyether comprises repeating units statistically distributed along the chain selected from: 
u -CF 2 0-. -CF 2 CF 2 0-. -CF 2 CF(CF 3 )CK -CFCCFa)^, ^CF a (CF2) z CF 2 0-. -CF 2 CF(OR,)0-, -CF(OR,)0-. 
wherein z-1 or 2, R t is -CF 3 , -C 2 F 5 , or -C3F7. 

In the case of perfluoropoiyethers with iodo-containing end groups, the end groups are selected from: -gf 2 i, - 
CF 2 CF*I, -CFlCFg, -CFIORr, wherein R, is defined as above; instead In the case of bromo-containing peifluoropofy- 
ethers, the Ixomo-containlng end groups are selected from -CF 2 Br, -CF 2 CF 2 Br, -CFBrCF 3 and -CFBrOR r . wherein R f 
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is defined as above: . , „_ tar _ 

Optionally in the products obtained with the process of Ihe invention, both in the case of bromd- and lodcHSontain- 
ing end groups, also perfluoropolyether products can be present, having end groups selected from: 

5 l)-CF 3> -C2F3and-C3F7, 

II) .CF 2 COF, -OCOF, -CF2COCF 3 ; 

III) CICF 2 CF(CF3)-,CF 3 CFaCF2-.CIGF 2 CF z -. CICF 2 -. 

In the case of brornc-corrtaining end groups the preferred reaction temperature is comprised between 160 e C and 
10 230'C; in the case of iodo-contaMng end groups between 130'C and 180'C. Canoed 
The average molecular weight of the product obtained with the process of the present .nventon <*n be Ranged 
depending on the starting peroxSdlc perfluoropolyether. In particular, the higher the wntatt> <* ******* 
sSng p?oduct. the lower Is the average molecular weight of the bromoderivative or *f*^JZ£*^ 
anows to adjust the molecular weight of the product obtained by changing the character,^ of the ^"Qpredu* 
intent of peroxidic units is generally expressed as PO. defined as PO - g active oxygen/100 g 
meaning as active oxygen the oxygen atoms bound to another oxygen atom. The number 
ofthefc^-orbromrantainingderi^^ 

In particular pert luorapolyoxyalkylenes can be selected from the following classes: 

20 (flJTI-OtCFaGFCCPaJO^CFXOVTa . - .... , rp a. . 

wherein- T1 and T2 equal to or different from each other, are bromo-containing end groups of the type or e t*r, 
CFBrCF, or iodo-contalning end groups of the type -CF 2 l. -CFICF a and optionally also end groupa of the type t). 
II). II I) indicated above; X is For GF 3 ; a and b are integers such that the molecular weight is comprised In the range 
indicated above; a/b Is comprised between to and 1 00. 

ss (b) T3 ^(CFaCFaOrfCFzOWCFjrCF^CFa),,- T4 

wherein T3 and T4. equal to or different from each other, are bromo-containing end groups of the type *JF 2 Br, 
CF,CF 2 Br. or iodooontalning end groups of the type -CF 2 I. -CF 2 CF 2 I. and optionally also end groups of the types 
I) II) III) Indicated above; c d and h ar* integers such that the molecular weight is compneed in toe range indicated 
above; cfcl is comprised beetweenO.1 end 10; h/(c+d) is comprised between 0 and O.05. 

to (cJTS-CXCFaCF^OWCFaCFaOWCFXOVTe re Rr 

wherein T5 and T6. equal to or different from each other, are bromo-containing end groups of the type •ci- 2 t^- 
CFoCFoBr. .CFBrCF 3 or iodoiconlaining end groups of the type -CFal, -CFgCFal. -CFICF 3 , and optionally also end 
graups of the types I). II), III) indicated ebove: X is F or CF 3 : e. f, g are integers euch that the molecular weights 
comprised In the range Indicated above; e/(f+fl) le comprised between 0.1 and 10, f/g is comprised between 2 and 

95 10. 

(d) TT-OXOFaOMCFaCFfOROOMCFCOFWOii-Te . 
wherein: R, is -CF 3 . -CaFs. -CaFtf T7 and J9. equal to or different from each ether, are bromo-oontelnipg i end 
groups of the type -CF 2 Br, -CF 2 CFaBr. -CFBrOR,, or iodo-comaining end groups of the type ~CF Z I, -CF 2 CF 2 I, - 
CFIOR," and optionally also end groupsof the types I). II). Ill) indicated above; J£l are Integers such that the molec- 
w ular weight is comprised in the range indicated above: k+l and i+k* I are at least equal to 2, fc/Q+l) is compnsed 
between 0.01 and 1000, 1/] is Comprised between 0.01 and 100. 

The peroxidic perfluoropolyethars utilized as starting products and comprising the repealing units indicated above 
are well known in the art. for instance see patents USP 3.665.041, 2.242.218, 3.71 &378 and patents EP 239.123. EP 
45 344*17, USP 5.144.092. Peroxidic pert luoropolyBthers generally have number average molecular weight from 1 .600 to 
1OO.000. preferably from 3,000 to 50.000; PO is generally comprised between 0.2 and 4.0. preferably between 2 and 
3 5 

" With the process of the Invention in the ease of bromo-containJng end groups, the yields are very high, of the order 
of 50-90% by weight more general!/ of the order of 80-90% by weight In the case of lodo-containing end groups, the 
so yields are of about 50-70% by weight 

As already said above, to obtain perffuoropoiyethers with bromo-containing end groups by the process of tne 
present invention, the peroxidic pert luoropotyether is reacted with brorno-containing compounds of general formula T T 
T" C Br as defined abovd. 

As already said above, w obtain perHuoropolyethers with iodo-containing end groups by the process of the present 
55 invention, the peroxidic perfluoropolyether is reacted with lodo-containing compounds having the general formula R 
R'R W C l as defined above. ... . 

The products obtained by the process of the present invention generally comprise mixtures of alpha. omegaKJiioao 
and monoiodo pert luoropolyethers in the case of preparation of pert luoropolyethBrs withy iodo-containing end groups; 
or alpha, omega-dibromo perfluoropolyethera and monobromo perfluoropolyethers in the case of preparation of per- 
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fluoropolyethere with bromo-containing end groups. 

The functionality f of the final product In bromo- or iodo-containing end groups is defined, as: 

f=2 . fjodo- orbromo-containlng end groupsytotal end groups. 

The functionality* will have the value of 2 when all the end groups aretodb- ° r *^°^^S* ?3 
the reaction mixtureitls extremely easy, ildeslred. to carry out the separation tfl»M>-<ir £SS2SS!£ 
uct forinstance by chromatographic separation for instance on silica gel. from the optional perfluoropolyethers contain 

1,10 ^ S^lSeTobtain the diiodo- or dibromo-containlng product with high funrt *^ ali ^*9'^!S 
depending on tie relative percentage of iodo- or brorntwontalning end groups and fluoroacyi.c end groups obtained 

<hJri FoMn^Ss'regards me iodo-containing products obtained after the thermal treatment of the peroxidio peri luor- 
opolyoxyalkylene in the presence of the iodo-containing compounds of the present inve^on they are formed^ f alpha^ 
om^Sdoperftuoropolyethers in admixture with ^ha-Moperfluoropolyethers and Pf^^^f "J 
conainingtodine. The end groups formed during the treatment of the peroxidio perffooro-polyether wrth the «do-«n- 
talning compound of the present invention are indeed only constituted by iodo-containing end Q^ups and by end 
groups of acyif luoride type {-COP). Obviously in the final product are present also the ordinal end groups of the Mrting 
peroiidic perfluoropolyether. which can be end groups of type I). ID or Hi), as defined above. Therefore, rfa ."'9^™' 
tonality product in iodo-containing end groups is desired to be prepared, it is sufficient to startfrom a peroxrdjc ^penTuor- 
opolyoxyaikylene having a sufficiently high average molecular weight so that the original end groups of the peroxflu: 
perfluoropolyoxyalkylene are worthless. Subsequently it is sufficient to submit the mixture to *^f^**™*- 
tion on silica gel or other stationary phase capable of holding the products having an and character. In Pf^j 18 
end groups *COF can be hydrolyzed to end gmups -COOH, for instance by reaction with water according to the metri- 
cs odsdescribed in USP 3,810,874. then to dissolve the mixture in a solvent and percolate the solution in a cdumn pacted 
with silica gel to obtain a product substantially consisting of alpha, omega-diiodoperf luoropolyethers and then having a 
high functionality (defined as above) in iodo-containing end groups. 

Similarly this is valid alsofor toe bmmc-containing products obtained by the process of the present invention. In fliis 
case both the yield and the selectivity in alpha, omega-dibromo derived with the process of thermal treatment .n the 
so presence of the bromc-oontaining compound of the present invention is very high, also >-90%. 

As already said the products with bronwcontairlng end groups obtained according to the present Invention can ne 
used as removers from the fluoroelastomers molds. The fluoroelastomere processing time is thus reduced and the glo- 
bal productivity of the fluoroelastomers processaWlity is therefore increased, 

The product obtained with iodo-containing end groups according to the present invention Is utilized as already said, 
ss as intermediate according to what previously reported. 

The following examples are given for illustrative purposes and are not limitative of the scope of the present inven- 
tion. 

EXAMPLE JL 

40 

In a flask equipped with refrigerant and magnetic stirrer, 20.8 g of peroxWfc perfluoropoiyether are introduced, hav- 
ing structure TDfCFaCFaOJcCCFaOJd^T, with p integer such as to give an average peroxidic power PO - 1 .93 (by PO 
it Is meant the grams of active oxygen, 16 aimi. for 10Q g of polymer); c and d are integers such that the average ratio 
c/a= 0-92 and such as to give a number average molecular weight equal to 1 0.000; T is equal to CF a , COF. Then 8-2 g 
4$ of diiodomethane (Ohfey are added; it is kept under stirring and gradually heated up to 170°C 

lt is maintained at 170°C for two hours and then at 180 6 C for five hours. 

The dear higher phase is separated (17 g), the fodometric analysis shows PO ^ 0 and the 19 F-NMft analysis shows 
the following structure: 

T3-0(CF2CF20)c(CF2O) d -T4 . 
so wherein TS and T4 are -CF 2 f, -CF 2 CF 2 I , -COF, -CF 2 C0F. and traces of end groups CF 3 ; the acid end grou^odo^on- 
tainfng end groups ratio Is equal to 1 ,5. The c/d ratio is equal to 0.62 and the number average molecuair weight is equal 

to1280amu. , . . 

The so obtained product is hydrolyzed with water to transform the f luoroacylic end groups into carboxyllc acid end 
groups; diluted then in 1 .1 2 -tridorotrifiuoroeihane H: is percolated in a column packed with silica gel, in order to sepa- 
» rate the alpha, omega-dfiodo-containing products from the monoactd or cfiacid products. The alpha. omega-dMOdo-con- 
talning products are thus quantified after distillation of the solvent and result to be 1 5% by weight with respect to the 
Initial mixture. The 19F -NM R analyeis shows a complete absence of acid end groups, c/d ratio equal to 0.71 and number 
average molecular weight equal to 1 300. 

The percentage of diiodo^contaJnlng compound from the reaction mixture results In strict agreement with the value 
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determined on the basis of M assumption that the end groups are statistically distributed among the various polymeric 
chains. 

The value determined on the basis of the probabilities results to be: 



10 



alpha, omega^iiiodinated 




= 16% 


alpha, omega-diacylfluoride 


(0.6)2x100 = 


.36% 


alfa-iodinated. omega-acylfluoride 


2x0.4x0.6x100 = 


= 46% 



Therefore the perfluoropolyethers comprising lodo-containlng end groups result to be 64%. 
15 EXAMPLE 3 

in a flask equipped with refrigerant and magnetic stirrer, 25.6 g of peroxidic perf luoropolyether are Introduced, hav- 
ing structure TCXCF^O^OWOpT with PO . 3.18, c/d rations and number m^^^^ 
to 43.000; T has the meaning Minted in 
io and gradually heated up to 1 50*C and maintained 2 hours at this temperature. u ^0^0^^% 

It is cooled and the higher phase, equal to 19.1 g. is separated. The iodometnc analysis shows PO^O and the "F- 
NMR analysis shows a structure similar to that of Example 1, with the acid end grx)up^odoK)oiita^ng end groups rat.o 
equal to 1 .2. The c/d ratio is equal to 2.23 and the number average molecualr weight is equal to 980. 

The mixture Is submitted as in Example 1 to hydrolysis end chromatographic separation, obtaining an amount ot 
25 alpha, omega^uodoperfluoroethers equal to 20% by weight with respect to the initial mixture, having number average 
molecular weight equal to 950. 

so in a flask equipped with refrigerant and magnetic stirrer. 503 g of peroxidic perfluoropolyether are Introduced, hay- 
Ing structure TO[CF 2 CFfc0) c (CF 2 0fe(O) R T. with PO - 3.18 (therefore the peroxidic perfluoropolyether contains 1 mole 
of peroxidic bonds OO). cAi ratio = 3.5 and number average molecular weight equal to 43,000; T has the meaning indi- 
cated in Example 1; the kinematic viscosity at 20°C equal to 17,600 cSt 101 g of carbon tetrabromide (CBr 4 0.30 
moles) are then introduced and then it is kept under stirring. ^ ^ 

05 It is heated with oil bath at 16Q D C for 3 hours, at 170*0 for 5 hours, at 180*0 for 8 hours and at 190°C for 10 hours. 
During such a treatment the progressive decrease of the solid reactant (CBr^ is observed until complete disapperance; 
at 1 90°C a remarkable liquid reflux occurs in the refrigerant wherefore it Is not possible to further increase the temper- 
ature in the reactor to eliminate the residual traces of peroxide- The refrigerant is then replaced by a claisen and the 
temperature increased up to 240*C and maintained for 4 hours, distilling 68.7 g of product. The residue is equal to 338 

40 g. 

By iodometrio analysis the PO both of the distillate and of the residue results 0. 
The 19 F-NMR analysis shows that both the distillate and the residue have the following structure: 
T3O-(CF 2 CF 2 O) c (CF 2 0)rfT4 

wherein T3 and T4 are ^CF 2 Br> -CF 2 CF 2 Br and traces of -CF 2 COF and -CF 3 ; the ratio between the end groups 

4s CF2 Br / CF a CF 2 Brteec 1 ualto9C>:ia Jt 1* . 

The number average molecular weight of the distillate results equal to 530. with c/d ratio = 2.49 and functionality in 
bromo-contairfing end groups f > 1 .92; me residue has number average molecular weight equal to 1370, the c/d ratio is 
equal to about 2.09 and the functionality in bromo-containlng end groups is equal to 1 .91 . 

The total yield In product with bromo-containing end groups is 81% by weight 



so 



ss 



EXAMPLES 

With the same procedure as that utilized in Example 3. 219 g of peroxidic perfluoroporyelher are introduced in the 
reactor, having the structure T0(CF 2 CF 2 0) c (CF 2 O) d (Q) p T, with PO - 2.04 and kinematic viscosit* rat 20-C equal to 
38 000 cSt the c/d ratio is 1 .7. T has the meaning of Example 1 . 67 g of CBr 4 (0.20 molas) are added and it Is heated 
under stirring at 180*C for 9 hours, at 190 6 C for 11 hours and at 200°C for 4 hours. It is cooled and the solid residue is 
separated by filtering. The product is then treated at 230'C for 3 hours to eliminate the peroxide traces. 

1 77 g of product having PO»0 and structure similar to that of Example 3. are obtained. The number average molec- 
ular weight determined by W -NMR results equal to 1900. the c/d ratio is equal to 1.13 and the functionality in bromo- 
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containing end groups is equal to 1.90. 
EXAMPLE 5 

4 Bre iSSuced in the reactor. 91 .5 g of CBr 4 (0.28 moles) are added and heated under strnng at V O'C Jbr 4 hour, 
at iwlofar 4 hours and at 20G*C for further 4 hours and than at 210*C for further 4 hours. The sold residue is sepa- 
rated by fihering and is treated at 230*C for 4 hours to eliminate the residual peroxide traces. _ . . 
. 480 g of product (yield 92% by weight), having PCM) and the same structure as that of Example 3 are obtained 
10 The nurrL average molecular weight (via 19F -NMR) results equal to 1650 and tteratio 

type -CF 2 Br and - CF a CF 2 Br is equal to 94S; the o/d ratio is equal to 0.99 and thefunotionaDty in bmmo^ontairung end 
groups is equal to 1.90. 

EXAMPLE?, 

W With the same procedure as that of Example 3 . 20.7 g of peroxidic pert luoropolyether are introduced in the reactor, 
^^3SSrV))dCP>pT . with PO » 3.7. cfl ratio = 4.98 and number average molecular weight equal I to .9800 T 

so hours, at 18CTO for 4 hours, at 190'Ctor 3.5 hours, at 200°C for 3.5 hours and at 230-G tor 4 hours. The two phases 
are separated and 10 g of product are discharged, having PO ■= 0 and structure similar to that of Example a, with T3 
and e T4 = -CF 2 Br, -CF 2 -CF 2 Br, -CF 2 COOH and traces of -CF 3 and -CF 2 CF a (deriving from the starting peraoudic per- 
fluoropoiyetier). the ratio between bramo-containing end groups and -CF 2 COOH end groups being equal to4.1.Tne 
number average molecular weight determined by NMR resulsts equal to 900. the ratio between -CF 2 Br and - CF 2 CF 2 Br 

25 end groups is equal to 86:1 4. the c/d ratio = 3.5 and the functionality in brominated end groups f - 1 .4. 

Claims 

1 . Process for preparing perf luoropolyethere with bromo- or iodo-corrtaining end groups, respectively, ^ubjecting a 
peroxidic perfluoropctyether to thermal treatment, in absence of LTV radiations, at temperatures from 120 C to 
2B0°C in the presence of bromo- or todo-contalning compounds having respectively trie following general formulas: 

TTT'CBr 

wherein XT,T' etiual to or different from each other are selected from Br, F. H or B\ wherein tf f Is a perf luoroalkyfic 
chain from 1 to 8 carbon atoms; 



30 



35 



40 



RRWCl 



wherein R. R\R", equal to or different from each other can be I (iodine), H, F or R' b wherein R', has the meaning 
Indicated above. 

2. Process for preparing perfluoroporyethers with bromo- or iodo-contalning end groups respectively; according to 
claim 1 , Wherein in the brcmo-contairung compound T-Br and T and V. equal to or different from each other are 

45 Br. F, H or Ry, in the case of iodo-containing end groups wherein in the iodo-containing compound R=R"=R"»I. 

3, Process for preparing perfluoropolyethers with bromo- or iodo^ontaining end groups, respectively, according to 
claim 1. wherein in the bromo-contairiing compound T=T-T'=Bn and in the iodo-containing compound R=R'=H 



andR'H or R-H and R'=R"=I. 



60 

4, Process for preparing perfluoropolyethers with bromo-containing or iodo-containing end groups, respectively, 
according to claims 1 -3, wherein the perf Juoropotyether comprises repeating units statistically distributed along the 
chain, selected from: 

<JF a O, .CF 2 CF 2 0-, -CFgCFCCFaJOo -CF(CF 3 )0-. -CF^CF^CFaO-, -CF 2 CF(OR,)0-. -CF(OR,)0-. 
ss wherein z=1 or 2, R, Is -CF 9 , -C 2 F 5 , or -C 3 r> 

5. Process for preparing perf luoropolyethers with bromo- or iodo-containing end groups, respectively, according to 
claim 4, wherein in the case of iodQ-cont&ining end groups the iodo-containing end groups are selected from -GF a l. 
-CFgCFgl. -CFICFa, -CFIORc whereih R f is defined as above; 
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in the cafe© of bromo-containing end groups, the bromo-containing end groups are selected from -CF 2 Br, - 
CF 2 CF 2 Br, -CFBrCFg and -CFBrOR r , wherein R { is defined as above. 

6 Process for preparing perfluoropolyethers with bromo- or iodo-containing end groups, respectively, according to 
e claims 1-5. wherein in the case of bromo-containing end groups the reaction temperature is comprised between 

160'C and 230°C: in the case of iodo-containing end groups between 130°C and 180°C. 

7 Process for preparing perfluoropolyethers with bromo- or iodo-containing end groups, respectively, according to 
claims 4-6, wherein the number aveage molecular weight Mn of the iodo- or bromo-containing derivatives is com- 

10 prised from 400 to 4000, and are selected from the following classes: 

(a)T1O(CF 2 CF(CFa)0) a (CFX0) b -T2 m . 6rtf#hotvrtA rF Br 

wherein: T1 and T& equal to or different from each other, are bromo-containing end groups of the type -CF 2 Br, 
-CFBrCF 3 or iodo-containing end groups of the type -C F 2 I . -CFlCF 3 and optionally also end groups of the type 

is 

I) -CF 3 . -CzF 5 and -C3F7, 

II) -CF 2 COF- -OCOF: -CF2COCF3: 

tin CICF 2 CF(CF3)-. CF3CFCICR2-. C!CF 2 CF 2 -, CfCF 2 -: 

X is F or CF 3 ; a and b are integers such that the molecular weight is comprised in the range indicated 

20 above; a* Is comprised between 1 0 and 1 GO; 

(b) T3 -O(CF 2 0F 2 O) o (CF a 0) d (CF a (CF2) !E CF 2 ) h . T4 

wherein T3 and T4, equal to or different from each other, are bromo-containing end groups of tne type- 
CF 2 Br. -CF 2 CF 2 Br. or iodo-containing end groups of the type -CF 2 I, -CF 2 CF 2 I. and optionally also end 
groups of the types I). II), III) Indicated above; c, d and h are integers such that the molecular weight te 

ss comprised in the range indicated above; cAJ is comprised beetween 0.1 and 10; h/{c+d) is comprised 

between 0 and 0.05. 

^TS-OCCFzCFCCFoJOWCFaCFaOJKCFXOJj-Te 

wherein TB and T6, equal to or different from each other, are bromo-containing end groups of the type - 
CF 2 Br, -CF 2 0F 2 Br, -CFBrCF 3 or iodo-containing end groups of the type -CF 2 I, -CF 2 CF 2 I, -CFICF3. and 
30 optionally also end groups of the types I), II), III) indicated above; X Is F or CF 3 ; e, f, g are integers such 

that the molecular weight is comprised in the range indicated above; e/(f+g) is comprised between 0.1 and 
10, fte is comprised between 2 and 10. 
(d) TTOCCFsOMCFgCFPRDOMCFCOFyOJrTS 

wherein: R| is -CF 3i -C 2 F S . -C3F7: T7 and T&, equal to or different from each other, are bromo-containing 
35 end groups of the type -CF 2 Br, -CF 2 CF 2 Br. -CFBrOR,, or iodo-containing end groups of the type -CF 2 I, - 

CF a CF 2 l, -CFIOR,; and optionally also end groups of the types !), II), III) indicated above: J.k.l are integers 
such thai the molecular weight fa comprised In the range indicated above; kd and j+k+l are at least equal 
to 2. k/fl+I) is comprised between 0.O1 and 1000, Itf is comprised between 0.01 and 100. 

40 8. Process for preparing perfluoropolyethers with bromo- or iodo-containing end groups, respectively, according to 
claim 7. wherein the obtained product te submitted to chromatographic separation on silica gel. 



AS 



55 
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Process for preparing peffluoio-pdyethers with bromo* or iodo-containing end groups 



(54) 

(57) Process for preparing perfluorqtolyethers with 
bromo- or iodo-containing end groups, respectively, by 
subjecting a pemxidic perfluoropolyether to thermal 
treatment, in absence of UV radiations, at temperatures 
from 120°C to280°C in the presence of bromo- or iodo- 
containing compounds having, respectively* the follow- 
ing general formulas: 

TTT'CBr 

wherein TJ\T' equal to or different from each other are 
selected from Br. P, H or R' tl wherein R' t is a perfluoro- 
alkyllc chain from 1 to B carbon atoms; 

RRR-CI 

wherein R, R\FT, equal to or different from each other 
can be I (iodine), H, For wnerain R' f has the mean- 
ing Indicated above. 
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